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capsule, the acquired angle in the immobilized group was signiﬁcantly
greater than in the control group after 4 weeks and became plateau
after 8 weeks (Figure 2). Sound speed of the posterior capsule detected
by SAM was increased compared to the control group after 8 weeks of
immobilization (Figure 3).
Conclusions: Arthrogenic joint contracture develops at the early stage
of immobilization and progresses over time. Structural changes of the
posterior capsule were one of the main causes of joint contracture.
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GROSS FEMORAL ROTATIONMODELLED USING ACTIVE SHAPE MODELS
J.E. Anderson, R.M. Aspden, D.M. Reid, R.J. Barr, J.S. Gregory
Univ. of Aberdeen, Aberdeen, United Kingdom
Purpose: Active shape models (ASM) can characterize and quantify the
shape of the femur from radiographs or DXA scans. They have potential to
identify people at increased risk of hip fracture in osteoporosis or requiring
a total hip replacement in osteoarthritis (OA). However like any 2D image,
these are sensitive to changes in 3D positioning. The aim of this study was
to determine the effect of gross femoral rotation, an important aspect of
patient positioning, on an ASM.
Methods: 10 cadaveric femurs from the anatomy department at the Uni-
versity of Aberdeen were scanned with a GE Lunar iDXA scanner (4 female,
6 male aged 31-75 years). Five femurs had signs of OA. Rice bags were
used as a soft-tissue substitute. The femur was ﬁxed in a jig. Initial scans
were made at 0° anteversion (femoral neck parallel to the scanner table).
Subsequent scans were made at rotations of 5° increments. All femurs
Figure 1
were scanned between 0° and 45°; half were also scanned to -15°. Typical
images (0 - 45 degrees) are shown for 2 femurs (Figure 1)
A 29 point ASM was built and scores for the ﬁrst 5 modes of variation
recorded. Advanced Hip Analysis (AHA) using ENCORE software calculated
Hip Axis Length (HAL), Neck-Shaft Angle (theta), Cross-sectional moment
of inertia (CSMI), neck diameter (d3), distance from the head centre to;
section of minimum CSMI along the neck axis (d1), intersection of neck and
shaft (d2). Pearson correlation was used to calculate links between rotation
and shape, ANOVA to separate the OA and non-OA groups.
Results: All AHA measures were signiﬁcantly related to rotation (r=0.77-
0.95). HAL, d1 and d2 were negatively correlated whilst theta, CSMI and
d3 were positively correlated. The ﬁrst two ASM Modes were signiﬁcantly
correlated with rotation whilst Modes 3, 4 and 5 were independent.
Mode 1 score had a strong relationship with external rotation (r=0.97)
reﬂecting apparent changes in shape of the Lesser Trochanter, femoral
neck and greater trochanter (Figure 2). Mode 2 was negatively correlated
(r=-0.84) and changes were again consistent with those expected with
rotation. The OA group had signiﬁcantly lower scores at each rotation than
the non-OA group (P<0.05, Figure 3).
Figure 2
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Conclusions: Our results demonstrate that some ASMs and all AHA geo-
metrical measures are affected by femoral rotation, highlighting the need
for care in patient positioning. However, only 2 of 5 ASM modes analysed
were correlated with rotation, suggesting the possibility of separating rota-
tional changes from an object’s intrinsic shape. Further studies are required
to investigate positional changes in more detail near the ideal DXA position
and to explore aspects of positioning other than rotation, which may allow
us to understand and minimize the effects of positioning on Active Shape
Models in OA.
Joint Tissue Anabolism and Catabolism
470
AUGMENTED EXPRESSION OF SUPRESSOR OF CYTOKINE SIGNALING
(SOCS)-3 IN HUMAN PATHOLOGICAL CHONDROCYTES
S. Veenbergen, M.B. Bennink, G.T. Heldens, O.J. Arntz, H.M. van Beuningen,
P.M. Kraan, W.B. van den Berg, F.A. van de Loo
Radboud Univ. Nijmegen Med. Ctr., Nijmegen, Netherlands
Purpose: Osteoarthritis (OA), a degenerative joint disease, and Rheumatoid
arthritis (RA), an inﬂammatory joint disease, are both characterized by
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progressive loss of the articular cartilage matrix due to an imbalance
between matrix synthesis and degradation. Loss in the chondrocytes ability
to respond to growth factor stimulation may be a key factor contributing
to the development of OA and RA. We recently found that enforced expres-
sion of SOCS3 caused IGF-1 resistance in chondrocytes, thereby preventing
upregulation of matrix proteoglycan synthesis. This study is designed to
determine the expression of SOCS3 in human pathological chondrocytes
and unravel the biological/functional consequences.
Methods: Chondrocytes were isolated from cartilage of patients under-
going surgical joint replacement. The mRNA and protein levels of SOCS1
and SOCS3 were measured by qPCR and Western blotting. Levels of
SOCS3 were compared to a human immortalized chondrocyte cell-line
(G6), mesenchymal-stem cells differentiated chondrocytes, and primary
chondrocytes isolated from healthy bovine cartilage or from a SLE patient.
The regulation of SOCS1 and 3 expression was studied in OA chondrocytes
by incubation with different cytokines and TLR agonists. To determine the
functional consequences the cytokine and TLR ligand-induced nitric-oxide
production and IGF-1-stimulated proteoglycan (PG) synthesis was studied.
Results: The SOCS3 mRNA expression in articular chondrocytes and car-
tilage was markedly upregulated (32-fold) in 21/24 OA, 5/5 RA patients,
3/3 trauma patients tested, as compared to the G6 cell-line, stem cell-
differentiated chondrocytes, and chondrocytes derived from a SLE-patient.
Exposure of the mesenchymal stem cell-derived chondrocytes with con-
ditioned media of OA synovial explants upregulated SOCS3 to the same
extent as seen in the OA chondrocytes. Expression of SOCS3 could not
be upregulated signiﬁcantly in OA chondrocytes by the different cytokines
(IL-1β, IL-17, IL-18) and TLR ligands (LPS, Pam2Cys, Poly(I:C), FK156, MDP)
used. In contrast, SOCS1 expression was markedly lower (20-fold) in
comparison to SOCS3 in OA chondrocytes and could be upregulated to the
level of SOCS3 using IL-1β, IFNγ, IL-17, Pam2Cys, Poly(I:C), and especially
with the combination of IFNγ and Poly(I:C). SOCS3 expression in OA
chondrocytes was conﬁrmed at the protein level. This means that at least
in SOCS3 and SOCS1 genes are independently regulated and that SOCS3 has
reached the maximal expression level. In the OA chondrocytes, the TLR4
ligand LPS was unable to induce NO production and IGF-1 failed to stim-
ulate PG synthesis. Forced expression of SOCS3 in bovine cartilage-derived
chondrocytes blocked the LPS (NO) and IGF-1 (PG-synthesis) response in
these cells.
Conclusions: We found increased SOCS3 but not SOSC1 expression in
human pathological chondrocytes. SOCS3 could block TLR4 and IGF-1
activation in chondrocytes. This suggests that SOCS3 modiﬁes normal chon-
drocyte function and this could play a major role in cartilage pathology
during arthritis.
471
HIGH BODY MASS INDEX OF OSTEOARTHRITIS PATIENTS ASSOCIATES
WITH SYNOVIUM INDUCED CHANGES IN CARTILAGE METABOLISM
L.M. Gierman1, A. Koudijs1, S. Bijlsma1, G.J. van Osch2,
V. Stojanovic-Susulic3, M. Kloppenburg4, T.W. Huizinga4, A.-M. Zuurmond1
1TNO, Leiden, Netherlands; 2Erasmus MC, Rotterdam, Netherlands; 3Centocor,
Radnor, PA; 4LUMC, Leiden, Netherlands
Purpose: Patient heterogeneity is probably one of the reasons for failure
of osteoarthritis (OA) clinical trials. OA research has focused on cartilage
destruction, while recent evidence shows other joint tissues, including
adipose and synovial tissue, also play important roles in OA pathogenesis.
Current literature indicates overweight is not only mechanically associated
with OA, but also biochemically. Synovium modiﬁcation leading to cartilage
destruction is hypothesized to be a possible mechanism in OA development.
We aim to investigate the inﬂuence of OA-derived synovium, in relation to
body mass index (BMI), on cartilage metabolism.
Methods: Synovium of 16 OA and 8 healthy human donors with different
BMI was cultured alone or together with bovine cartilage explants with
or without stimulation by IL-1α. After 7 days, proteoglycan (PG) release,
matrix metalloproteinase (MMP) activity and cytokines were measured.
Cytokine proﬁles were subjected to multivariate analysis.
Results: Co-cultures of healthy or OA synovium with cartilage showed
no differences in PG release without IL-1α stimulation. However, IL1-α
stimulated co-cultures lead to a higher PG release from cartilage for OA
compared to healthy synovium (54% vs 45% p=0.03). OA donors having
BMI>30 induced a higher PG release then donors having BMI<30 (57% vs
48% p=0.006). With respect to MMP activity, no differences between OA
and healthy synovium were observed. Multivariate analysis showed that
synovium alone or in co-culture with cartilage can be distinguished based
on their cytokine proﬁle.
Conclusions: PG-release, a major process in OA development, is more
prominent in co-cultures with OA-derived synovium compared to healthy
synovium. BMI might prove to be a useful tool to stratify OA patient as
synovium explants of high BMI OA donors lead to more cartilage degrada-
tion then synovium explants of low BMI OA donors. Interaction between
synovium and cartilage leads to modiﬁcation of cytokine proﬁles.
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INTERACTION OF HUMAN OSTEOARTHRITIC CARTILAGE AND SYNOVIAL
TISSUE
M. Beekhuizen
UMC Utrecht, Utrecht, Netherlands
Purpose: Cartilage and synovial tissue are both affected in osteoarthritis
(OA) and are known to interact. However, a long-term co-culture model
with synovial tissue and cartilage explants has not been described before.
Such a co-culture will provide a suitable model to study these interactions
and mimic the OA joint more closely as well as to screen new therapies for
cartilage degeneration in OA. Therefore, the aim of the study is to develop
an in vitro model that includes both OA synovial tissue and cartilage, which
can be used for testing new therapies for OA.
Methods: Osteoarthritic cartilage and synovial tissue were cultured to-
gether or alone for 21 days. To screen the effect of a therapeutic compound
in the co-culture model, Triamcinolone 0.1mM was added to the culture
media. To assess viability of the synovial tissue immunohistochemistry, a
live/dead assay, and the release of lactate dehydrogenase (LDH) were used.
Dimethylmethylene-blue assay was used to determine glycosaminoglycan
(GAG) release and content of cartilage. Multiplex ELISA was used to deter-
mine the concentrations of secreted IL1, IL1-RA, IL4, IL6, IL7, IL8, IL10, IL13,
TNF-alfa, oncostatin M, IFN-gamma, osteoprotegerin in the culture media.
Results: Throughout the entire culture synovial tissue showed viable cells
by a LDH assay, a live/dead assay and immunohistochemistry demonstrated
the presence of macrophages and T-cells. Several cytokines, which were
previously demonstrated in synovial ﬂuid of osteoarthritic patients, were
secreted by synovial tissue during the entire culture period, indicating that
the synovial tissue is still capable of producing cytokines during culture.
Co-culture of cartilage and synovial tissue enhanced GAG release and
reduced GAG content after 21 days of culture compared to cartilage
Figure 1. GAG content from 6 donors (mean ± SD in μg GAG/gram cartilage; *P<0.05).
Figure 2. GAG content co-culture cultured with or without Triamcinolone (mean ± SD in
μg GAG/gram cartilage).
